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PROJECT: P.1. 0009919

LOCATION: Intersection of State Route 81 at State Route 162
COUNTY: Newton County

CITY: N/A

Project Background and Site Conditions
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The purpose of this study is to evaluate alternatives that could be implemented that would enhance
safety and improve on operations & LOS at the intersection of State Route 81 and State Route 162.
The intersection is currently operating as an All-Way Stop controlled intersection. The following
alternatives will be analyzed in this study to determine if the operations of the intersection can be
improved upon: Traffic Signal, Single-Lane Roundabout, Dual Lane Roundabout, and No-Build.

The intersection of State Route 81 and State Route 162 is a cross road type intersection located in
rural Newton County. This intersection is located in a portion of the County consisting of both
sporadic single family detached homes and residential subdivisions; however, the area around the
intersection is built up with commercial establishments. A BP gas station is located in the western
guadrant, a Citgo gas station is located in the southern quadrant, a Dollar General discount retail
store is located in the eastern quadrant, and a lawn care/nursery supply yard is located on the
northern quadrant of the intersection. A Newton County School’s Headstart facility is located just
south of this intersection on State Route 162 with a main driveway access located 260’+/- from the
intersection.

State Route 81 is classified as a Urban Principal Arterial and State Route 162 is classified as Urban
Minor Arterial at this location. Both routes consist of two lane roadways with one lane of travel in
each direction. All moments on the northwest approach of State Route 162 and both approaches of
State Route 81 are required to stop at the intersection. The southeast approach of State Route 162
consists of a stop condition for the left and thru movements and a yield condition for the right turn
movements. The posted speed limit for State Route 81 at this location is 55 MPH and the posted
speed limit for State Route 162 at this location is 45 MPH.

Safety Assessment

The Georgia Electronic Accident Reporting System (GEARS) was searched for incidents that may
have occurred at the intersection during the time period of January 1, 2009 through December 31,
2013. Six crashes were found to have occurred at the intersection during this 5 year period. None of
the crashes involved any reported injuries or fatalities. A breakdown of the crashes that occurred
at the intersection are shown in Table 1.

Not a

vehicle Only
2009 1 0 1 0 0 1 0 0
2010 1 0 0 1 0 1 0 o
2011 0 0 0 0 0 0 0 0
2012 2 0 0 1 1 2 0 0
2013 2 1 1 0 0 2 0 0

Table 1 — Intersection Crash Data 2009 through 2013
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Operational Analysis

Traffic data for Base Year 2018 and Design Year 2038 was obtained from GDOT Office of
Planning and these volumes were used to analyze several alternatives that could potentially
improve on operations and LOS at this intersection. Copies of the traffic data used are attached in
the Appendix A of this study. A single lane roundabout design, a dual lane roundabout design,
and a signalized intersection design were developed as alternatives to analyze in this study.

ALTERNATIVE 1 - NO -BUILD - ALL WAY STOP

An operational analysis was performed on the existing intersection for the all-way stop condition
using HCS+. The analysis was performed using both the 2018 and 2038 AM and PM peak hour
volumes. Those findings are outlined in Tables 2 and 3 below and the HCS+ results can be found

in Appendix B. The 2018 volumes indicate that the intersection would run at LOS F/E with

service deteriorating to a LOS F for both AM and PM peaks by 2038.

2018 - Base Year - All Way Stop

Analysis Tool Approach AM PM
Delay (s/veh) LOS Delay (s/veh) LOS
Southeast/(WB) 18.99 C 30.82 D
Northwest/(EB) 116.86 F 22.51 C
HSC+ Northeast/(SB) 24.5 C 65.64 F
Southwest/(NB) 47.81 E 15.61 C
Intersection 60.66 F 39.29 E
Table 2 — 2018 Base Year — All Way Stop
2038 - Base Year - All Way Stop
Analysis Tool Approach AM PM
Delay (s/veh) LOS Delay (s/veh) LOS
Southeast/(WB) 48.80 E 795.46 F
Northwest/(EB) 1633 F 268.53 F
HSC+ Northeast/(SB) 139.37 F 1383 F
Southwest/(NB) 1053 F 31.09 D
Intersection 885 F 750.82 F

Table 3 - 2038 Base Year — All Way Stop
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ALTERNATIVE 2 - SINGLE LANE ROUNDABOUT

A single lane roundabout, as shown in Figure 1, was analyzed using SIDRA 5.1 with SIDRA
standard procedure, the GDOT Roundabout Analysis Tool, and HCS 2010 software. The analysis
was performed using both the 2018 and 2038 AM and PM peak hour volumes. The 2018 Base Year
volumes indicate that the intersection would efficiently operate, but by the 2038 Deign Year the
intersection would experience high rates of delay and have high V/C ratios. The findings found in
the models are outlined in Tables 4 and 5. The model output results can be found in Appendix C.

Figure 1: Alternative 2 — Single Lane Roundabout
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2018 - Base Year - Single Lane Roundabout

AM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
\V//o (siveh) LOS | VIC (siveh) LOS | VIC (slveh) LOS | VIC (slveh) LOS (slveh) LOS
HCS2010 0.40 | 10.50 B | 058 | 13.30 B |034| 870 0.61 | 16.80 © 12.81 B
Sidra EF=1.1 0.22 | 10.50 B | 051 | 10.00 A | 028 | 10.20 B | 055 | 14.60 B 11.60 B
Sidra EF=1.2 0.42 | 11.80 B 0.58 | 11.40 B 0.35 | 11.70 B 0.63 | 17.50 B 13.20 B
GDOT
Roundabout 0.32 7.00 A 0.48 9.00 A 0.29 7.00 A 0.48 | 11.00 B
Analysis Tool
PM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | VIC (s/veh) LOS | VIC (slveh) LOS | VIC (slveh) LOS (slveh) LOS
HCS2010 0.49 | 10.30 B 0.43 | 11.20 0.65 | 17.20 0.23 7.80 A 12.57 B
Sidra EF=1.1 0.43 8.50 A 0.40 | 11.10 0.59 | 14.00 B 0.21 | 10.70 B 0.59 B
Sidra EF=1.2 0.47 8.80 A 0.46 | 12.50 B 0.67 | 16.60 B 0.24 | 11.30 B 12.60 B
GDOT
Roundabout 0.42 8.00 A | 034 | 8.00 A | 053 | 11.00 B |019 | 6.00 A
Analysis Tool
Table 4 — 2018 Base Year — Single Lane Roundabout
2038 - Base Year - Single Lane Roundabout
AM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (slveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS (siveh) LOS
HCS2010 0.77 | 29.00 D 1.01 | 61.60 0.62 | 16.80 C 1.22 | 140.60 F 68.46 F
Sidra EF=1.1 0.67 | 17.00 0.92 | 27.40 C 0.55 | 14.10 1.23 | 138.30 F 53.50 D
Sidra EF=1.2 0.71 | 18.80 B 1.04 | 55.60 0.61 | 16.10 B 1.37 | 200.20 F 80.80 F
GDOT
Roundabout 0.60 | 15.00 B | 082 | 23.00 C | 049 | 11.00 B | 091 | 41.00 E
Analysis Tool
PM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
\V//o (siveh) LOS | VIC (s/veh) LOS | VIC (slveh) LOS | VIC (slveh) LOS (slveh) LOS
HCS2010 0.83 | 26.50 D | 082 | 33.70 D | 1.22 | 139.00 0.44 | 13.40 B 65.03 F
Sidra EF=1.1 0.73 | 12.60 B 0.73 | 19.60 B 1.18 | 111.60 0.39 | 12.90 B 48.00 D
Sidra EF=1.2 0.81 | 16.20 B 0.75 | 20.10 C 1.38 | 199.70 0.43 | 14.10 B 79.60 E
GDOT
Roundabout 0.69 | 15.00 B 0.63 | 16.00 C 0.95 | 45.00 E 0.34 | 9.00 A
Analysis Tool

Table 5 -2038 Design Year — Single Lane Roundabout
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ALTERNATIVE 3 - SINGLE LANE ROUNDABOUT WITH RIGHT TURN BYPASS LANES

A single lane roundabout with right turn bypass lanes, as shown in Figure 1, was analyzed using SIDRA
5.1 with SIDRA standard procedure, the GDOT Roundabout Analysis Tool, and HCS 2010 software.
The analysis was performed using both the 2018 and 2038 AM and PM peak hour volumes. The 2018
Base Year volumes indicate that the intersection would efficiently operate, and the 2038 Deign Year
volumes indicate the intersection would operate within an acceptable amount of delay and LOS. A right
turn bypass lane was not added to the southern quadrant of the intersection due to the lower right turn
traffic volumes from the SW approach and R/W constraints. The findings found in the models are
outlined in Tables 6 and 7. The model output results can be found in Appendix D.

Figure 2: Alternative 3 — Single Lane Roundabout + Turn Lanes
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2018 - Base Year - Single Lane Roundabout + Turn Lanes

AM Peak
Southeast (WB) Northwest (EB) Northeast/(SB) Southwest/(NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS (siveh) LOS
HCS2010 0.27 8.4 A 0.49 11.0 B 0.31 8.2 A 0.61 16.8 C 10.89 B
Sidra EF=1.1 0.161 6.7 A 0.295 6 A 0.184 8.3 A 0.438 10 B 1.7
Sidra EF=1.2 0.183 6.9 A | 0.329 6.3 A | 0.207 8.6 A 0.5 11.6 B 8.3
GDOT
Roundabout 0.22 6 A 0.41 8 A 0.26 6 A 0.48 11 B
Analysis Tool
PM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS (siveh) LOS
HCS2010 0.4 8.7 A 0.36 9.9 A 0.59 14.7 B 0.23 7.8 A 10.17
Sidra EF=1.1 0.248 6 A | 0.209 6.8 A | 0.338 8.8 0.169 7.9 A 7.3
Sidra EF=1.2 0.273 5.1 A | 0.236 7.1 A | 0.381 9.1 B | 0.191 8.3 B 7.3
GDOT
Roundabout 0.34 7 A 0.29 7 A 0.48 10 A 0.19 6 A
Analysis Tool
Table 6 — 2018 Base Year — Single Lane Roundabout + Right Turn Lanes
2038 - Base Year - Single Lane Roundabout + Turn Lanes
AM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS (siveh) LOS
HCS2010 0.52 15.8 B 0.85 315 D 0.55 14.6 B 1.22 | 1406 53.32 F
Sidra EF=1.1 0.318 9.3 A | 0.504 7 0.318 9.3 A | 0913 | 365 D 15.8 B
Sidra EF=1.2 0.356 9.6 A 0.567 8 A 0.356 9.6 A 1.067 75.6 27.1 C
GDOT
Roundabout 0.4 10 A 0.69 16 C 0.44 10 A 0.91 41 E
Analysis Tool
PM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS | VIC (siveh) LOS (siveh) LOS
HCS2010 0.68 16.7 B 0.69 23.4 C 1.09 91.5 F 0.44 134 B 39.02
Sidra EF=1.1 0.145 5.6 A 0.42 8.4 A 0.616 125 B 0.32 9.9 A 9.1 A
Sidra EF=1.2 0.437 5.4 A 0.452 8.6 A 0.659 134 B 0.346 10.1 B 7.8 A
GDOT
Roundabout 0.57 11 B 0.53 13 B 0.85 29 D 0.34 9 A
Analysis Tool

Table 7 — 2038 Base Year — Single Lane Roundabout + Right Turn Lanes
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ALTERNATIVE 4 - PARTIAL MULTILANE ROUNDABOUT

A partial multilane roundabout consisting of 2 approach lanes on State Route 81, single approach
lanes on State Route 162, a combination of 1 to 2 circulating lanes within the circle, and single lanes
that exit the roundabout on each approach as shown in Figure 2 was analyzed using SIDRA 5.1 with
SIDRA standard procedure, the GDOT Roundabout Analysis Tool, and HCS 2010 software. The
analysis was performed using both the 2018 and 2038 AM and PM peak hour volumes. Both the
2018 and 2038 volumes indicated that the intersection would efficiently operate and run with
minimal delays. These findings are outlined in Tables 8 and 9 and the model output results can be
found in Appendix E. Multiple lanes were considered on the other approaches but were ruled out
since the partial configuration operates sufficiently through the Design year and adding additional
lanes will create more conflict points around the intersection.

Figure 3: Alternative 4 — Partial Multi Lane Roundabout
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2018 - Base Year - Partial Dual Lane Roundabout

AM Peak
Southeast (WB) Northwest (EB) Northeast/(SB) Southwest/(NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | V/C (s/veh) LOS | V/C (siveh) LOS | V/C (s/veh) LOS (siveh) LOS
HCS2010 0.35 8.7 A 0.58 13.3 B 0.26 6.4 A 0.33 8.8 A 9.62 A
Sidra EF=1.1 0.437 7 A 0.377 8.9 A 0.268 10 B 0.116 8.8 A 8.6 A
Sidra EF=1.2 0.244 9.8 A 0.575 9.4 A 0.142 9.1 A 0.298 10.8 B 9.8 A
GDOT Roundabout | 554 | 55 | A | 039 | 68 | A | 014 | 42 | A |017 | 52 | A
Analysis Tool
PM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | V/C (s/veh) LOS | V/C (siveh) LOS | V/C (s/veh) LOS (siveh) LOS
HCS2010 0.49 10.3 A 0.36 9.9 B 0.52 11.7 0.18 6.4 A 9.7 A
Sidra EF=1.1 0.437 7 A 0.377 8.9 A 0.268 10 0.116 8.8 A 8.6 A
Sidra EF=1.2 0.482 7.3 A 0.429 9.8 A 0.302 10.4 B 0.131 9.2 A 9.1 A
GDOT Roundabout | 505 | 57 | A | 028 | 62 | A | 028 | 59 | A |o012| 44 | A
Analysis Tool
Table 8-2018 Base Year — Dual Lane Roundabout
2038 - Base Year - Partial Dual Lane Roundabout
AM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (siveh) LOS | V/C (s/veh) LOS | V/C (siveh) LOS | V/C (s/veh) LOS (siveh) LOS
HCS2010 0.77 29 D 1.01 61.64 0.48 11.2 B 0.91 42.1 D 36.19 E
Sidra EF=1.1 0.675 135 0.879 17.1 0.241 10.6 B 0.571 14.9 14.5 B
Sidra EF=1.2 0.777 17.5 B 0.991 33.3 0.275 11.0 B 0.661 18 B 21.6 c
GDOT Roundabout | 5 | 155 | B | 067 | 132 | B | 025 | 59 | A | 054 | 127 | B
Analysis Tool
PM Peak
Southeast (WB) Northwest (EB) Northeast (SB) Southwest (NB) Intersection
Analysis Tool Delay Delay Delay Delay Delay
VIC (s/veh) LOS | VIC (slveh) LOS | VIC (s/veh) LOS | VIC (slveh) LOS (s/veh) LOS
HCS2010 0.83 26.5 D 0.82 33.7 D 0.91 39 D 0.32 9.3 27.5 D
Sidra EF=1.1 0.733 10.2 B 0.697 13.7 B 0.502 125 B 0.214 10.5 B 11.8 B
Sidra EF=1.2 0.813 13 B 0.809 18.2 B 0.586 14.3 B 0.247 11.2 B 14.4 B
GDOT Roundabout | 56 | 94 | A | 04 9 A | o5 | 1204 | B |025] 63 | A
Analysis Tool

Table 9 - 2038 Design Year — Dual Lane Roundabout
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ALTERNATIVE 5 - TRAFFIC SIGNAL

A Traffic Signal Warrant Evaluation was performed for this intersection using 2018 Base year
traffic volumes provided. The intersection was found to meet Warrant 1 — Eight Hour Vehicular
Volumes, Warrant 2 Four Hour Volumes, and Warrant 3 Peak Hour Volume as described in part 4
of the Manual on Uniform Traffic Control Devices (2009 edition). An operational analysis was then
performed for a proposed stop and go traffic signal as depicted in Figure 4 using HCS 2010. The
analysis was performed using both the 2018 and 2038 AM and PM peak hour volumes. Both 2018
and 2038 traffic volumes indicated that the intersection should function at a LOS B for both AM and
PM peak hours. Those findings are outlined in Tables 10 and 11 below and the HCS 2010 results
can be found in Appendix F.

Figure 4: Alternative 5 — Traffic Signal
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2018 - Base Year - Traffic Signal

Analysis Tool Approach AM PM
Delay (s/veh) LOS Delay (s/veh) LOS
Southeast/(WB) 6.5 A 5.4 A
Northwest/(EB) 5.9 A 5.7 A
HSC Northeast/(SB) 20.5 A 20.6 C
Southwest/(NB) 20.9 A 22.2 C
Intersection 13 A 1.1 B
Table 10 - 2018 Base Year — Stop and Go Traffic Signal
2038 - Base Year - Traffic Signal
Analysis Tool Approach AM PM
Delay (s/veh) LOS Delay (s/veh) LOS
Southeast/(WB) 12.7 B 9.7 A
Northwest/(EB) 10.9 B 10.6 B
HSC Northeast/(SB) 22.8 B 23.4 C
Southwest/(NB) 24.1 B 26.3 C
Intersection 17.3 B 17.3 B
Table 11 - 2038 Design Year — Stop and Go Traffic Signal
Shown below in Table 12 is a comparison of LOS for each of the alternatives.
LOS
Intersection Type 2018 AM 2018 PM 2038 AM 2038 PM
All Way Stop F E F F
Single Lane Roundabout B B F E
Single Lane Roundabout + Turn Lanes A A C A
Partial Dual Lane Roundabout A A C B
Stop and Go Traffic Signal A B B B

Table 12 - LOS
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Cost Comparison

A cost comparison for each alternative analyzed in the study is shown below in Table 12.

Alternate . . Utility

Number Alternate Construction Right of Way (reimbursable) Total
1 All Way Stop S 0 S 0 S 0 S 0
2 Single Lane Roundabout $511,022.06 S 2,828,000.00 $ 33,802.00 S 3,373,824
3 Single Lane Roundabout + | ¢/ ) S5 5 $2,828,000.00 | $33,802.00 |$ 3,606,555

Turn Lanes
4 Partial Dual Lane $ 663,071.55 S 2,829,000.00 $ 33,802.00 S 3,525,874
Roundabout

5 Stop and Go Traffic Signal | $ 868,436.23 S 3,097,000.00 $ 33,000.00 S 3,998,436

Table 13 — Project Alternative Costs

Alternate Selection

A summary of the findings outlined in this study are shown below:

1)

2)

3)

An all way stop intersection is currently in operation. It will service the intersection at a
LOS F with significant amounts of delay occurring on and before the 2038 Design Year.

A single lane roundabout would service the intersection at a LOS B at the 2018 Base Year
and falls to a LOS E/F by the Design year 2038.

A single lane roundabout with right turn bypass lanes would operate the intersection at a
LOS A in the Base Year 2018 and at a LOS C/A in the Design Year 2038.

A partial dual lane roundabout would operate the intersection at a LOS A in the Base
Year 2018 and at a LOS C/B in the Design Year 2038.

A signalized intersection would operate the intersection at a LOS B in both the 2018 Base
Year and the 2038 Design Year.

Due to the skewed configuration of the intersection it will be difficult to construct the right
turn bypass lanes to accommodate for large truck traffic without making significant impacts
to adjacent properties for required R/W and access restrictions.

Based on projected traffic volumes a single lane roundabout could be constructed in the
Base Year 2018 utilizing a partial dual lane roundabout footprint. This will improve on
over safety at the intersection but minimized conflicts points in and around the
roundabout at build year. As traffic volumes increase then the intersection could be
easily converted to a multilane facility. This is predicted to occur 10-15years after Base
Year.

RECOMMENDATIONS

It is recommended that the intersection be constructed at this time to function as a
single lane roundabout.

Itis recommended that a single lane roundabout be constructed utilizing a partial dual
lane roundabout footprint in order to easily facilitate the conversation to accommodate
for future additional capacity. The areas for the additional lanes can be blocked out for
future use.

See attached proposed Single Lane Roundabout (Intermediate Design) and attached future
conversion to partial dual roundabout (Final Design) on attached pages.
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Roundabout Analysis Tool
Single Lane

Standard Single Lane

3/5/2015

Results: Approach Measures of Effectiveness

HCM 2010 Model (build) N
Entry Capacity, vph
Entry Flow Rates, vph
V/C ratio
Control Delay, s/veh
LOS
95th % Queue (ft)
Calibrated Model (future) N
Entry Capacity, vph
Entry Flow Rates, vph NA
V/C ratio
Control Delay, sec/pcu
LOS
95th % Queue (ft)
Notes:

Bypass Lane Merge Point Analysis (if applicable)

Bypass Characteristics
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Select Entry Leg from Bypass (FROM)

Select Exit Leg for Bypass (TO)
Does the bypass have a dedicated receiving lane?

Volumes

Volume Charactenistics (for entry leg)
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Lane Results (HCM 2010 Model)
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Unit Legend:
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PHF = peak hour factor
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Enter type here...

Roundabout Analysis Tool

Single Lane

Standard Single Lane

3/5/2015

Results: Approach Measures of Effectiveness

HCM 2010 Model (build) N
Entry Capacity, vph NA
Entry Flow Rates, vph NA
V/C ratio
Control Delay, s/veh
LOS
95th % Queue (ft)

Calibrated Model (future) N
Entry Capacity, vph NA
Entry Flow Rates, vph
V/C ratio
Control Delay, sec pcu
LOS
95th % Queue (ft)

Notes:
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Roundabout Analysis Tool 3/5/2015
Single Lane Version 2.1

Enter type here... Standard Single Lane

Results: Approach Measures of Effectiveness

HCM 2010 Model (build) N NE E SE S sSW w NW
Entry Capacity, vph NA 723 NA 897
Entry Flow Rates, vph NA NA 359
V/C ratio 0.59
Control Delay, s/veh 15 10
LOS B
95th % Queue (ft) 51

Calibrated Model (future) N NE E SE S SW w NW
Entry Capacity, vph NA NA
Entry Flow Rates, vph 424
V/C ratio 0.34 0.1
Control Delay, sec/pcu 7
LOS
95th % Queue (ft) 39
Notes: v2.1

Unit Le end:

vph = veh’cles per hour

PHF = peak hour factor

Fuv = heavy vehicle factor

pcu = passenger car unit
Bypass Lane Merge Point Analysis (if applicable)

Bypass Bypass Bypass Bypass Bypass Bypass

Bypass Characteristics # #2 #3 #4 #5 #6
Select Entry Leg from Bypass (FROM) NE(2) NwW(8) SE(4)
Select Exit Leg for Bypass (TO) NW(8) SwW(6) NE(2)

Does the bypass have a dedicated receiving lane? Yes Yes Yes
Volumes
Right Turn Volume removed from Entry Leg 45 45 75
Volume Charactenistic (for entry leg)
PHF
FHV
Fped

NOTE: Volume Characteristics for Exit Leg are already taken into account
Entry/Conflicting Flow

Entry Flow, pcu/hr

Conflicting Flow, pcu/hr

Bypass Lane Resuits HCM 2010 Model)

Entry Capacity of Bypass, vph

Flow Rates of Exiting Traffic, vph

V/C ratio

Control Delay, s/veh

LOS

Georgia Department of Transportation
Office of Traffic Operations T 2









Roundabout Analysis Tool
Single Lane

Enter type here... Standard Single Lane

3/5/2015

Results: Approach Measures of Effectiveness

HCM 2010 Model (build) N
Entry Capacity, vph
Entry Flow Rates, vph
V/C ratio
Control De ay, s/veh
LOS
95th % Queue (ft)

Calibrated Model (future) N
Entry Capacity, vph
Entry Flow Rates, vph
V/C ratio
Control De ay, sec/pcu
LOS A
95th % Queue (ft)

Notes:

NE E
668
370

SE

555
288
0.52

NE E SE

NA

Bypass Lane Merge Point Analysis (if applicable)

Bypass Bypass
Bypass Characteristi #1 #2

Select Entry Leg from Bypass (FROM) NE (2) SE (4)
Select Exit Leg for Bypass (TO) NW (8) NE(2)

Does the bypass have a dedicated receiving lane? Yes Yes
Volumes
Right Turn Volume removed from Entry Leg 40 130
Volume Charactenistics (for entry leg
PHF
Frv
l:ped

NOTE: Volume Characteristics for Exit Leg are already taken into account
Entry Conflicting Flows

Entry Flow, pcu/hr

Conflicting Flow, pcu/hr

Bypass Lane Resuits (HCM 2010 Mode!

Entry Capacity of Bypass, vph

Flow Rates of Exiting Traffic, vph

V/C ratio

Control Delay, s/veh

LOS

Version 2.1

S SW w NwW
707
NA 603

140

F

S sSwW w NW
681 909

598
0.69

41 16
v2.1
Unit Legend:

vph = veh’c es per hour
PHF = peak hour fac or
Fuv = heavy vehicle factor
pcu = passenger car unit

Bypass Bypass Bypass Bypass
#3 #4 #5 #6

NW (8)
SW (6)

105

Georg'a Departmen of T ansportation
Office of Traffic Operations ‘Dz\'\'





















































































































GDOT Comment Responses shown in RED. Final response Date: June 9,
2015

KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING | PLANNING
225 E Robinson Street, Suite 450, Orlando, FL 32801 407 540.0555 407.540 .0550

TECHNICAL MEMORANDUM

SR 8lat SR 162 (Newton County)
GDOT PI#: 0009919

Roundabout Peer Review

Date: April 22, 2015 Project#: 13518.02
To: Todd Price, GDOT District Design Engineer
From: Justin Bansen, P.E.

Kittelson & Associates, Inc. (KAI) reviewed the feasibility study for intersection alternatives at SR
81/SR 162 in Newton County, Georgia. The feasibility study was prepared by the Georgia Department
of Transportation (GDOT) and is dated March 9, 2015. GDOT provided the following information for
KAI's review:

e The Feasibility Study report dated 3/9/15;
* Draft Project Concept Report (undated, received on 03/09/15), and
* MicroStation file for roundabout design alternative (files dated 03/10/15).

Our review has been conducted in general accordance with the guidance provided in NCHRP Report
672, Roundabouts: An Informational Guide, Second Edition (Reference 1)and our experience with peer
reviews of this type. It is recognized that the intersection site presents a number of challenges,
including skewed intersection approaches and constrained right-of-way. The recommended
alternative presented in the feasibility study does not adequately accommodate the WB-67 design
vehicle for some movements and also requires further refinement in order to easily transition into a
well-designed multilane configuration in the future.

FEASIBILITY STUDY REPORT

KAI reviewed the Feasibility Study Report dated March 9, 2015 The report provides content on the
intersection's background and site conditions, traffic volumes, safety assessment, operational
analyses, cost comparison, and selection of the preferred alternative. There is no content included in
the report regarding concept designs or associated performance checks for fastest vehicle path, truck
accommodation, etc. Our comments on specific elements contained in the report include the
following:

Operational Analysis

1. For the analysis of the existing all-way stop configuration, shared left-through-right lanes are
assumed for all approaches. However, the existing condition has a yield controlled bypass in
the SW quadrant of the intersection that serves the eastbound right-turn and the northbound
left-turn movements. The current analysis is expected to provide a conservative estimate of
the all-way stop operations. Removing the bypass movement volumes from the all-way stop
analysis would provide a more realistic assessment of the no-build operations. The operations
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of the yield controlled bypass lanes could be approximated by applying the same methods
used for roundabout analysis (determining capacity based upon conflicting flows). Bypass
movements were removed from the analysis.

2. For the roundabout analysis, SIDRA 5.1 was used as one of the software tools. A newer
version of SIDRA (version 6) is available and will yield slightly different results. Operational
analysis utilizing SIDRA 6 is documented in previous memos provided to GDOT by KAI. SIDRA
SIDRA 5.1 is the current analysis tool that is available to the Designer. DOT’s IT department
was consulted and version 6 is not available for the designers used at this time.

3. The roundabout diagrams shown on Pages 4, 6, and 8 indicate different central island
diameters between the single-lane and multilane configurations. The various roundabout
analyses use a 60-foot island diameter (92-foot ICD), 150-foot central island diameter (182-
foot ICD), and 100-foot island diameter (160-foot ICD). The island diameter plays a relatively
small role in the analysis results and updating this parameter is not expected to change the
conclusions of the analysis. However, given that the intent is to have an initial single-lane
roundabout that later is easily expanded to a multilane configuration, a consistent central
island diameter would be required for expansion toward the outside. Therefore, the
diameters indicated in the lane configuration illustrations should not be carried forward to
the design. Diameter shown were used for basic modeling. These will not be carried forward in
the design.

4. The lane configurations used in the SIDRA analysis for Alternative 3 should be modified to
adjust the bypass configuration and/or reduce the number of exit lanes. The lane
configurations shown in Figure 6 also do not match up with the concept design. There are a
couple of possible options:

a. If yield controlled right-turn lanes are used on the EB, WB, and SB approaches, then
the SB, WB, and NB exits should be reduced to a single lane.

b. If the intent was to provide a channelized right-turn bypass lane (island separating
right-turn lane from the entry lane) but keep the right-turn bypass lane yield
controlled, then the right-turn lane type in SIDRA should be changed to "Slip/Bypass
(High Angle)" and single-lane exits provided on all approaches.

c. If the intent was to provide a free-flow channelized right-turn bypass (as is indicated
in the concept drawings), then the right-turn lane type in SIDRA should be changed to
"Slip/Bypass (Low Angle)".

Option B was the designer intent. The SIDRA model will be revised to reflect this.

5. For Alternative 4, a partial multilane roundabout is expected to provide sufficient capacity for
the forecast 2038 peak hour volumes. Previous analysis by KAI in May 2014 recommended
two entering and exiting lanes along SR 81 with one entering and exiting lane along SR 162.
Due to the intersection skew angle, providing fewer lanes along the SR 162 approaches will
simplify the roundabout operations, reduce conflict points, and allow more flexibility for
design of the ultimate roundabout while minimizing ROW impacts. In order to maximize
safety, we recommend providing the fewest lanes necessary to provide adequate operations
through the design year.

Lanes will be reduced on SR 162 as noted. Model will be revised to reflect.

6. The addition of right-turn bypass lanes on the EB and WB approaches of SR 162 provide a
slight benefit of reducing delays. However, they are not required in order to achieve
acceptable capacity through the design year and could be omitted unless needed to facilitate

Kittelson & Associates, Inc. Orlando, Florida



truck turn movements. In particular, the WB approach does not appear to need the bypass
lane for truck accommodation and the bypass lane could be removed to simplify operations,
reduce impacts to adjacent property, and minimize future reconstruction if the roundabout is
expanded to a multilane configuration in the future.

Bypass lanes were included for analysis purpose. Bypass lanes will not be included in the final
design.

7. On the SB approach, the use of a right-turn bypass lane would extend the life of the single-lane
southbound entry and may allow the single-lane entry to provide acceptable capacity through
the design year 2038. However, due to the skewed configuration of the intersection, the use of

a right-turn bypass lane is not compatible with an ultimate partial two-lane roundabout if one
ends up being needed in the future. If the roundabout needs to be converted to a partial
multilane configuration in the future, then the bypass lane would need to be removed at that
point. The right-turn bypass lane also creates more substantial impacts to the adjacent
properties and complicates property access. The single-lane entry (without the bypass) is
expected to operate acceptably for at least 15 years after opening and could provide
acceptable operations through the design year if actual volume growth ends up being slightly
less than predicted. Therefore, consideration could be given to delaying construction of a
southbound bypass lane until it is needed. If GDOT elected to convert the roundabout to a
partial multilane configuration in the future (in order to provide improved capacity for the NB
approach as well), then the southbound right-turn bypass lane may never be needed.

Bypass lanes were included for analysis purpose. Bypass lanes will not be included in the final
design.

8. No detailed review of the cost estimates was undertaken. No concept drawing for the
Alternative 2 (single-lane roundabout), signalized intersection option was provided with which
to be able to review the geometry and ROW needs for that alternative.

Only the preferred alternative layout was provided for a detailed review.

9. Appendix Page E9, the volume of the westbound left-turn movement should be 40 vehicles
(analysis output shows 25 vehicles).
Report printout will be revised.

10. Appendix Page F3 - for the 2018 AM peak hour signalized option, the NW Bound through
volume should be 145vehicles (analysis output shows 45 vehicles).
Report printout will be revised.

Kittelson & Associates, Inc. Orlando, Florida
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Concept Report

11.

12.

13.

14.

Page 3, Paragraph land 2: The primary justification for the roundabout from the feasibility
study is for improved operations. The 1st paragraphs of the concept report focuses on safety.
We suggest expanding the discussion regarding operations in the concept report and reduce
the discussion related to safety since it is more of a secondary benefit.

Rejected — After discussion with Traffic Operations it was decided that the 2004-2008 crash
information should stay in the study since this was what the project was programmed based

upon.

Page 3, Paragraphs 3 and 5: The traffic volume information contained in these two
paragraphs conflict with each other. It appears that one of the two paragraphs could be
deleted, since the information is redundant.

Paragraph 3 will be deleted and traffic volumes will be verified to ensure that they are correct.

Page 3, Paragraph 4: We suggest that the entire paragraph related to the crash data be
eliminated and replaced with more recent data summarized in the feasibility study. The
information in the concept report tells a drastically different story than what is discussed in
the feasibility study. From 2004 to 2008, there were 40 crashes (average of 8 per year).
However, from 2009 to 2013 there were only 6 crashes (average of 1.2 per year) with no
injuries or fatalities. The most recent 5 years of data suggests that the previous crash problem
may have been addressed through prior improvements. The most recent 5 years of crash data
appears to be more appropriate to include in the concept report.

Rejected — After discussion with Traffic Operations it was decided that the 2004-2008 crash
information should stay in the study since this was what the project was programmed based
upon.

Page 3 Paragraph 4: The statistics cited from "studies” of roundabouts reflect generalized
information. When converting from an all-way stop control condition to a roundabout, the
roundabout is expected to provide similar safety performance to the all-way stop condition
based upon data summarized in NCHRP Reports 572 and 672. Therefore, the roundabout
may still provide some safety benefit (particularly related to reducing chances for high-speed
severe crashes); however, it is not expected to provide the crash reductions currently cited in
the concept report.

Rejected — After discussion with Traffic Operations it was decided that the 2004-2008 crash
information should stay and that this paragraph should remain as is.

Page 4: The mainline function class is listed as a "Rural Major Collector”. Elsewhere in the
report, it is listed in several places as an "Urban Minor Arterial™.
Corrected to Urban Minor Arterial.

Kittelson & Associates, Inc. Orlanda, Florida
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15. Page 5 and 6: the circulatory lane width in the roundabout is listed as 16 feet Given the
context and WB-67 design vehicle, considering increase the circulatory roadway lane width
(for the initial single-lane configuration) to the 18to 20 foot range

Lanes will be revised to 20 feet.

16. Page 12: Update the rationale for the preferred alternative to remove the sentence "The
bypass lanes are needed in order to reduce traffic volumes in the circle”. The bypass lanes
would remove the right-turn traffic from the entry lanes, allowing the entries to operate
better. The bypass lanes do not necessarily change the capacity of the entries (since the right-
turns never conflicted with the downstream entries), but rather the bypass lanes reduce the
entry volume to achieve a better vic ratio.

Preferred alternative has been updated to a single lane roundabout on a multilane footprint
after conversations with Kittleson and Atlanta Traffic Ops. Bypass lanes will not be in final
design.

17. Page 12 and 13: it is not clear what the difference is between the two signal options
(Alternatives 2 and 3) listed in the Concept Report
Report will be revised to show Alternate 2 will be a signal at the current location with on major
changes to the skew angle. Alternative 3 is a realignment of the intersection to bring the
intersection in more at a 90 degree angle.

18. Typical sections: For the SR 81/SR 162 approach typical sections, the lane width does not
appear to account for any sort of buffer next to the splitter island. Typically there is a one-foot
buffer between the face of curb and the lane line along the edge of the marked splitter island
envelope.

Typical section will be revised to show the 1’ buffer.

19. Consider updating the typical section to widen the circulatory roadway to the 18to 20 foot
range. Also see Comment 16.

Lanes will be revised to 20 feet.

PREFERRED ALTERNATIVE GEOMETRIC REVIEW

For the opening year roundabout layout (single-lane roundabout with right-turn bypass lanes), KAI
performed additional geometric review to verify fastest paths speed control and WB-67 design
vehicle accommodations. Additionally, the geometry was reviewed relative to vehicle channelization,
multimodal accommodations, and general roundabout dimensions.

This review is based on the roundabout design with an ICD of 180 feet, corresponding to the
Microstation file "000919-Layout File". No fastest path or design vehicle checks were completed by
GDOT for use in the review.

Design checks were performed for the single-lane roundabout alternative only. The two-lane
roundabout design provided to KAI represents a complete reconstruction of the intersection with
relocation of the roundabout. Due to more fundamental issues related to the geometry of the two-
Jane concept, no detailed fastest path or design vehicle checks were performed on the two-Jane
roundabout option.

Design Vehicle Accommodation

20. KAl prepared independent checks of the opening year single-lane design for selected

Kittelson & Associates, Inc. Orlando, Florida



movements to review accommodation of the WB-67 design vehicle. As illustrated in the
attachments, the WB-67 design vehicle is expected to track over the outside curbline for right-
turn movements for both SR 162 approaches (traveling along the bypass lanes) as well as the
NB SR 81to EB SR 162 movement. In addition, for the through movements along SR 162, the
WB-67 truck trailer is expected to track over the splitter island separating the entry Jane from
the right-turn bypass lane. Additional refinement is needed to improve truck accommodation
while continuing to maintain acceptable fastest path speed control.

Design will be revised to accommodate for WB-67 movements.

21. Truck turn templates for fuel delivery vehicles should be evaluated to verify that adequate
circulation can be provided to the adjacent fueling stations on the SE and SW corners of the
intersection.

All movements including adjacent commercial accesses for deliveries will be designed for WB-67
accommodation.

Fastest Path Speeds

22. The single-lane design provides acceptable entry speeds on each approach. The fastest path
speeds of 21 to 22 mph on the SB, EB, and WB approaches are below the recommended
threshold of 25 mph. This suggests that there is some flexibility in the design for adjusting the
entries for better truck accommodation while still maintaining entry speeds below 25 mph.
Design will be revised to accommodate for marinating a 25 mph speed.

23. For the SB SR 81to WB SR 162 bypass, speeds in excess of 35 mph are possible. Extending the
splitter island that separates the bypass lane from the entry lane on the SR 81 approach and
from the exit lane on the SR 162 exit, will help to better channelize vehicles and reduce speeds
through the right turn movement. However, additional adjustment to the radius of the right-
turn bypass may also be necessary to maintain consistent speeds for vehicles merging from
the roundabout exit and bypass lanes on WB SR 162.

Noted- Bypass lanes will not be included in the final design.

24. Adjustment to the WB SR 162to NB SR 81 right-turn bypass is also needed to reduce speeds.
A fastest path speed of 27 mph is predicted based upon the current design. Extending the
splitter islands separating the right-turn bypass from the roundabout entry and exit lanes will
help to better channelize vehicles and is expected to bring the bypass speed below the 25
mphthreshold.

Noted- Bypass lanes will not be included in the final design

Kittelson & Associates, Inc. Orlando, Florida
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Multimodal Accommodation

25.

26.

27.

No pedestrian or bicycle amenities were identified in the concept layout. Given the proximity
to the head start school and other adjacent commercial properties, sidewalk or multiuse paths
around the roundabout are recommended.

Final design will accommaodate for full pedestrian facilities and bike facilities will be fully
evaluated.

Please illustrate the crosswalk locations across the right-turn by-pass lanes. Some of the
typical alignments for the crosswalks at the right-turn bypass lanes could be referred to
Section 6.8.6 of the NCHRP Report 672,

Cross walk location will be shown in the conceptual layouts.

Extend the length of the islands to separate the right-turn bypasses from the roundabout
entry and exit lanes and provide a minimum 6-foot wide pedestrian refuge at all locations
with right-turn bypass lanes. In particular on the NB and WB exits, an island is needed
between the roundabout exit lane and the bypass lane to both control speeds and provide for
a pedestrian refuge. Extension of the islands through these exits also prevents vehicles from
inappropriately entering the circulatory roadway from the right-turn bypass lane.

Noted - Bypass lanes will not be included in the final design but all island designs will be
reevaluated.

Access Management

28.

29.

On the south leg of the intersection, it is unclear how access is being provided to Bailey Drive
for vehicles traveling southbound on SR 81. It appears that a reduction in the length of the
raised splitter island to approximately 100 feet could be provided in order to improve access
to Bailey Drive. However, the length of the merge area for the EB to SB right-turn bypass lane
may need to be extended to avoid having the merge area in the same location as vehicles
slowing to make a left-turn onto Bailey Drive. To compensate for the shorter splitter island,
other treatments (such as cross-sectional changes, signing and markings, etc.) upstream of the
intersection should be used to support vehicle speed reductions in advance of the
roundabout.

Noted -The type of access to Bailey Drive (full, limited movements, etc.) will be evaluated as
we go deeper in the design.

On the north leg of the intersection, consideration could be given to shortening the raised
splitter island to approximately 200 feet in length to allow access to the commercial

properties (former pizza restaurant and Dollar General) on the east side of SR 81. Alternative
access is currently provided to the commercial parcels via Hillcrest Road; however, this road

Kittelson & Associates, Inc. Orlando, Florida
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appears to be a narrow local street that is approximately 12 feet wide and would not readily
provide accommodation for two-way traffic.

Noted -The type of access to all driveways (full, limited movements, etc.) will be evaluated as
we go deeper in the design.

On the west leg of the intersection, it is unclear whether left-turn access is needed into the
parcels on the north side of SR 162 within 300 feet of the intersection where the splitter
island is currently shown. While the longer splitter island is desirable, consideration could be
given to reducing the length of the splitter island based upon access needs.

Noted -The type of access to all driveways (full, limited movements, etc.) will be evaluated as
we go deeper in the design.

General Geometric Comments

An illustration of the issues on the general geometry (together with the multimodal accommodation
illustration) is attached. Detailed comments are provided below.

30.

31.

32.

33.

34

35.

The envelope of each splitter island is approximately 4 feet wide. It is unclear whether a 4-
foot wide raised island is proposed (no buffer to the adjacent travel lane) or whether a 2-foot
wide raised island is proposed (with 1foot buffer on each side of the splitter island). Under
either scenario, a wider splitter island is desirable to increase visibility of the island given the
higher approach speeds.

Noted- splitter island width will vary based on final design. A 1 foot buffer will be included
between the travel lane and the island.

Consider modifying the splitter islands to offset the approach noses and provide appropriate
nose radii to improve vehicle channelization. NCHRP Report 672 provides additional detail in
Exhibit 6-13. Some adjustment to the approach or departure curblines may be necessary in
order to provide the necessary width to achieve the desired splitter island offset.

Noted — will incorporate this into the final design.

The concept design provided by GDOT for review shows only the edge-of-pavement. Curb and
gutter is assumed to also be proposed around the roundabout; however, it is unclear where
the curb and gutter is proposed to start and end.

Curb and gutter is proposed for this intersection design.

On the east leg of the intersection, the back to back curves create a kink in the approach
alignment. Consider smoothing out the approach geometry by introducing a tangent between
the reverse curves.

Will consider as we begin working on the final designs.

. Consider adjusting the geometry of all entries to better align vehicles into the circulatory

roadway and provide channelization that reduces the potential for drivers to run into the
central island. If the channelization on the NB and WB approaches cannot be modified (due to
truck accommaodation needs) then landscape placement should be adjusted accordingly to
avoid fixed objects in the potential vehicle paths.

Will consider as we begin working on the final designs.

The 180 foot diameter utilized for the design is generally reasonable where designing for
future expansion to a multilane configuration. However, the concepts provided by GDOT
indicate that the center of the future multilane roundabout would be shifted towards the

Kittelson & Associates, Inc. Orlando, Florida



SR 81 at SR 162 (Newton County) Project#: 13518.02

Apri/22, 2015

Page7
northwest. Therefore, the future multilane roundabout would represent a complete

reconstruction of the intersection.

a. If full future reconstruction is GDOT's desired approach, then a smaller initial

footprint could be utilized for the opening-year single-lane design to reduce initial
impacts.

b. If the intent is to minimize future reconstruction when transitioning from the interim
to the ultimate design, then the ultimate roundabout design needs to be established
first and then lanes taken away to achieve the opening-year design. Substantial
modification to the current multilane concept would be required. Given the magnitude
of changes needed, full design checks have not been performed on the ultimate design.
Below are general observations regarding the ultimate layout.

Noted- Final design will be a single lane roundabout on a multilane roundabout footprint for ease of
future conversion.

Ultimate Multilane Roundabout Concept- General Comments/Observations

36.

37.

Adjustment to the lane configurations is required based upon the operational analysis
comments. Single-lane entries and exits should be provided on the EB and WB SR 162
approaches. The current design with multilane entries and exits on all approaches would
result in exiting/circulating conflicts near the WB exit due to the distance between the north
and west legs.

Noted - All bypass lanes will be removed from single lane design and all geometry will be
reevaluated.

Geometry of the roundabout entries and exits would result in potential for vehicle path
overlap on all entries and exits.

Noted - All geometry will be reevaluated

38. The small entry and exit radii are not expected to accommodate the WB-6 7 design vehicle.

Final Design will be revised to accommodate for WB-67 movements.

39. The roundabout provides insufficient speed control for the northbound through movement

Kittelson & Associates, Inc.

Noted -Final Design will accommodate for sufficient speed control.
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PI No. 0009919 Newton County
Roundabout Safety Project at SR 81 @ SR 162

Concept Meeting Minutes

On Tuesday, July 21, the concept meeting for the SR 81 @ SR 162 safety roundabout project was held at 10:00
A.M. in the District 2 Area 5 Madison office Conference Room. The attendees are shown on the attached sign-in
sheet.

Todd Price began the meeting by describing the project, existing and future traffic, and functional classification.
H e then discussed the context of the preferred solution in the draft concept report. Todd also requested crash
data from Traffic Operations (Ken Werho). Ken Werho then stated he would get Todd the crash data from
2004 to 2008, which Ken stated was the time frame pulled when the project was set up as a safety project.

During the utility involvement discussion, Matthew Sammons stated that SUE services B or C is recommended for
this project. He also recommended trying to avoid the AT&T remote terminal site located in the southwest
corner of the proposed project. He also stated during the meeting that PID would not be required for this
project. Matthew provided a hard copy of their estimate.

The discussion then turned to staging of the project for construction. Ken Werho stated that he saw no problems
staging the intersection during construction at its current location. The concept team agreed with Ken'’s

assement of staging.

The intersection alternatives discussed were (1)roundabout at current intersection location, (2) signalized
intersection at current location, and (3) signalized intersection southwest from current location. The preferred
option is the roundabout at current location of the intersection of SR 81 @ SR 162.

The let date for the project is Nov. 2017 .

The meeting was adjourned.
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